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Children’s Sports Participation and Self-Regulation: Bi-Directional Longitudinal
Associations

Abstract
Early self-regulation is essential to positive life outcomes and sports are speculated to
generate self-regulatory improvements. Preliminary research supports this assertion, showing
some sports might yield short-term self-regulatory improvements and elite athletes tend to
excel in cognitive functions underlying self-regulation. What remains unclear is whether
sports improve self-regulation or better self-regulators engage in sport. We investigated
whether sport participation in early childhood (4-5 years) predicted change in children’s selfregulation two years later; and early self-regulation (4-5 years) predicted change in sports
participation two years later. Data were drawn from the Longitudinal Study of Australian
Children, which consisted of 4385 children with valid sports participation data at age 4-5
years. Self-regulation was indexed by parent-, teacher-, and observer-report data. Results
indicated that young children who participated in individual sports demonstrated marginally
but significantly higher self-regulation than those who did not participate. Participation in
team sports did not predict change in self-regulation. Moreover, children with poor selfregulation were less likely to participate in sports. The findings provide partial support for
hypotheses of bidirectional associations between sport participation and self-regulation in
young children.

Keywords: self-regulation, sport, sports participation, physical activity, early childhood,
preschool
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There has been recent speculation that, in addition to the established physical, health,
social, emotional, and psychological benefits of sports participation (for reviews see Eime,
Young, Harvey, Charity, & Payne, 2013; Fraser-Thomas, Cote, & Deakin, 2005), there might
also be wide ranging cognitive benefits from participating in sports. Foreshadowing this
possibility, evidence of a link between physical activity and academic results has been shown
in cross-sectional, longitudinal, and experimental studies (e.g., Carson et al., 2015; Coe,
Pivarnik, Womack, Reeves, & Malina, 2006; Dwyer, Sallis, Blizzard, Lazarus, & Dean,
2001; Shephard, 1997). Further, there is evidence that participation in sport in high school is
associated with a broad range of academic benefits (e.g., grades, attendance, aspirations;
Eccles & Barber, 1999; Whitley, 1999). However, the cognitive mechanisms underlying
these intellectual benefits of sports participation are less clear.
More recently, there has been suggestion that participation in sports may enhance core
cognitive capacities underlying self-regulatory behaviours. These cognitive capacities, often
bundled as ‘executive functions’ (EFs), involve the capacity and control of attention to: (i)
activate and work with information in mind (working memory); (ii) resist urges, impulses,
and distractions that are irrelevant to our goals or context (inhibition); and (iii) flexibly shift
attention to new information and demands (cognitive flexibility) (Diamond, 2016). These
cognitive control abilities combine, along with motivation, goal setting, and problem solving,
to enable children’s self-regulatory ability to control their thinking, behaviours, emotional
reactions, and social interactions despite contrary urges, impulses, and distraction (Hofmann,
Schmeichel, & Baddeley, 2014). Given the foundational importance of self-regulation, status
and change of which robustly predicts children’s academic success and health, wealth, and
criminality in adulthood (Moffitt et al., 2011), it is thus unsurprising that success of any EF
intervention is typically gauged by the extent to which its benefits transfer to self-regulatory
improvement. Research on the intellectual benefits of physical activity is no exception, which
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has similarly sought to identify potential EF and self-regulatory benefits (e.g., academic
achievement, prosocial and anti-social behaviour, persistence or frustration in response to
challenge; Davis et al., 2007; Lakes & Hoyt, 2004). While self-regulation already develops
rapidly in early childhood (Montroy, Bowles, Skibbe, McClelland, & Morrison, 2016), this
research has increasingly focused on younger years given suggestion that early intervention
may produce more pronounced, stable, and lasting change (Wass, Scerif, & Johnson, 2012),
and greater return on investment (Heckman, 2006).
Sports participation appears to be well suited to provide the qualities speculated to be
essential for EF and self-regulatory improvements. Specifically, Diamond and Ling (2016)
speculate that successful intervention requires activities that: tax and continually challenge
EFs, preferably in more ecologically valid contexts to promote transfer of benefits to nontrained situations; can sustain a continually increasing EF challenge over a prolonged period,
maximizing dose and duration; can minimize factors that undermine executive functioning
(e.g., stress, lack of sleep, loneliness, poor health); and are genuinely enjoyable and socially
connected. It is well established that participating in physical activity, including sports, can
improve the psychological (e.g., stress; Long, 1985; Schnohr, Kristensen, Prescott, &
Scharling, 2005), physiological (e.g., lack of sleep; Youngstedt, 2005), health (e.g., poor
fitness, unhealthy weight; Cote & Hay, 2002; Wankel & Berger, 1990) and social factors that
can undermine EFs (e.g., lack of social connectedness; Hansen et al., 2003; Holt et al., 2011;
Wiersma et al., 2008). It remains to be established, however, whether sports also engage,
challenge, and improve EFs and, by extension, lead to self-regulatory change.
Conceptually, it is easy to see how participation in sports might engage and continue to
challenge participants’ EFs. In the case of team sports, players must use working memory to
maintain rules and strategies in mind, recall where teammates and opposing players are in
space and anticipate their actions, all of which are conditioned by whether you are on offence
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or defence. A player must also inhibit the egocentric impulse (in a Piagetian sense) to retain
the ball without passing or, conversely, immediately and unconditionally offload the ball if
imposing defenders approach. Inhibition would also be involved in resisting distraction from
players outside the play and spectators on the sidelines. Further, players need to have the
cognitive flexibility to adapt to ever-changing game demands and situations, shift attention
between players and strategies, and when plans fail think creatively to find an appropriate
solution. Even amongst young children who often participate in modified forms of sport, the
need to remember the sport’s aims and rules, inhibit impulses to simply chase the ball, and
flexibly switch from offence to defence could continually challenge young children’s morelimited EFs. Similarly, within individual sports, even young participants may require more
intra-personal focus to control their actions (e.g., form, posture, sequence), with greater levels
of support from adults (i.e., parent, coach) to help direct and control their limited attentional
resources.
While there is comparatively more research establishing an effect of individual sports on
EFs (e.g., Tae-Kwon Do; Lakes & Hoyt, 2004), there is currently limited empirical evidence
that participation in team sports does improve EF, and none that evaluates this experimentally
(Diamond, 2016). Research on the effects of team sports has largely examined the association
between EFs and ‘elite-ness’ in sport. For instance, Vestberg, Gustafson, Maurex, Ingvar, and
Petrovic (2012) found positive associations between EFs and objective sports performance
(e.g., goals and assists in soccer). They also found that those participating in division soccer
(i.e., high-performing) displayed better EFs than a standardized norm group. Similarly, Voss,
Kramer, Basak, Prakash, and Roberts (2009) found athletic expertise was positively related to
performance on a range of higher-order cognitive tasks, most notably amongst those playing
interceptive sports. There is also evidence that athletes–even those who are not performing at
elite levels–show higher EFs than non-athletes (Jacobsen & Matthaeus, 2014). In reporting
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these results, however, the researchers noted their inability to determine whether higher-EF
individuals are more likely to become athletes or EFs improve as a result of participation in
sports.
There is little experimental evidence investigating the directionality or reciprocal nature
of the association between sports participation and self-regulation. Further, the research that
does exist has looked almost exclusively at the effect of sports participation on EFs. Chang,
Tsai, and Chen (2013), for example, found inhibition gains after an 8-week soccer program,
although the strength of these findings was mitigated by the lack of a control group. There is
also some evidence that open-skill sports participation may be an EF-protective factor among
athletes with disabilities commonly characterized by EF impairment (Russo et al., 2010).
While this research is far from conclusive, and examines only one possible direction of this
association, these results are nevertheless suggestive. That is, if individual and team sports
improve self-regulation via improvement in EFs, this would suggest a cognitive mechanism
for many of the intellectual benefits of sport. Similarly, if better EFs are associated with
uptake and maintenance of sports participation, this suggests a facilitator (and barrier) to
participation in sport that may be a viable target for intervention.
Despite this apparent link between participation in sports and EFs, directionality of the
association remains unclear. One possibility is that participation in sports promotes EF and
self-regulatory development. This possibility has been widely hypothesized (e.g., Best, 2012;
Diamond & Lee, 2011; Diamond & Ling, 2016), but has not been clearly established through
longitudinal or experimental research. Conversely, those with better EFs may be more likely
to enrol and remain in sports (Piché, Fitzpatrick, & Pagani, 2012), since EFs are essential for
success in the intellectual aspects of sport (Vestberg et al., 2012; Voss et al., 2009) and we
tend to better enjoy and persist in activities that we are good at (Holbrook, Chestnut, Oliva, &
Greenleaf, 1984). This possibility has been speculated, yet has only preliminary support from
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studies with limited sample size, and demographic and socio-economic diversity (Jacobsen &
Matthaeus, 2014) or studies that did not investigate bi-directionality of associations (Piché et
al., 2012).
The current study thus sought to evaluate, using a large-scale, nationally representative,
and longitudinal dataset, the extent to which: sport participation (any, team, or individual) in
early childhood (4-5 years) predicted self-regulation change two years later (6-7 years); and
children’s early self-regulation (4-5 years) predicted change in sports participation two years
later (6-7 years). This focus on these early years was important given early interventions, in
particular, are suggested to produce more pronounced, stable, and lasting change (Wass et al.,
2012), and are more likely to produce greater return on investment (Heckman, 2006). While
preliminary analyses considered participation in any form of sports, given disparities in the
available evidence for team and individual sports, subsequent analyses looked at these forms
of sport separately. In line with prior speculation and research (Best, 2012; Diamond & Lee,
2011; Diamond & Ling, 2016; Jacobsen & Matthaeus, 2014) it was hypothesized that both
individual and team sports participation would be associated with self-regulatory increases,
even after controlling for baseline levels of self-regulation and known covariates. We also
expected that better self-regulators would be more likely to take up and maintain participation
in sports.
Material and Methods
Participants
Data were drawn from the Longitudinal Study of Australian Children (LSAC) (Sanson,
Nicholson, Ungerer, Zubrick, & Wilson, 2002). LSAC is a nationally representative and
longitudinal study of Australian children that aims to examine the social, environmental, and
economic impacts on children’s development and well-being. Data used in the current study
were largely collected from the child’s primary parent (the person most responsible for care
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of the child, which was the child’s mother in over 96% of cases), and was supplemented by
observer- (trained interviewer and observer) and teacher-reported data. The majority of the
study sample was attending some form of pre-school provision at 4-5 years of age (96.3%;
Harrison, Ungerer, Smith, Zubrick, & Wise, 2009), which roughly approximates that within
the broader population (Baxter & Hand, 2013). All data were drawn from LSAC’s Birth (B)
Cohort, which recruited 5107 children born in the baseline year (2004, Wave 1). This study
used data from Waves 3 (2008) and 4 (2010), which had an 89.0% (N = 4386) and 83.1% (N
= 4242) retention rate from baseline, respectively.
At baseline (Wave 3), when the children were age 4-5 years, 4385 children had valid
sports participation data (99.9% of available sample) and 2873 had complete self-regulation
data (65.5% of the available sample). Incomplete self-regulation data was typically due to
missing teacher-report data, some items from which were included in the self-regulation
composite index. After imputation, which occurred in cases for which at least 50% of the 20
constituent self-regulation items were available, 3951 children had valid self-regulation data
(90.1% of available sample). Two years later (Wave 4), when children were 6-7 years old, all
children had valid sports participation data and 3352 children had complete self-regulation
data (79.0% of the available sample). After imputation, 4234 children had complete selfregulation data (99.8% of the available sample). This corresponds to imputation of missing
parent or educator (but not both) self-regulation items for ~27% of cases at age 4 and ~21%
of cases at age 6. That full information was available for at least one of parent- or educatorreported self-regulation items provided a strong basis from which to impute missing selfregulation items. The Australian Institute of Family Studies Ethics Committee provided
ethics approval for the LSAC study. Parents and teachers provided written informed consent
for participation.
Variables
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Self-Regulation. Children’s self-regulation at 4- and 6-years of age was assessed using
survey items, which closely paralleled those used by Moffitt et al. (2011) to create a robust,
reliable, and strongly predictive self-regulation factor. Constituent items of this factor index
the extent to which children can control their thinking and attention (e.g., sees tasks through
to the end), behaviour (e.g., restless, overactive, cannot stay still for long), and emotions
(e.g., often has temper tantrums). Following the protocols of Moffitt et al. (2011), parent- (11
items), teacher- (8 items), and observer-report (1 item) ratings of children’s self-regulation
were standardized and then averaged to create a single composite score. Standardization was
necessary because items were rated on a scale from 1-3, 1-5, or 1-6, to indicate frequency or
degree of the identified behaviour. The resulting factor maintained comparable significant
inter-item correlations and strong internal consistency (α = 0.82 in the current study) as that
reported in Moffitt et al.’s (2011) study (α = 0.86). While the current factor was created in a
constrained age range, compared to Moffitt et al.’s factor that combined data taken between
ages 3 and 11 years, further analysis of this factor indicates that it strongly predicts academic
outcomes into primary and secondary school and unhealthy lifestyle factors into adolescence
(e.g., drug use, smoking, unhealthy weight; Authors, 2017). As such, psychometric reliability
and longitudinal predictive validity both support the appropriateness of this factor. Further,
correlation between age 4 and age 6 self-regulation was high (r = .63). For correspondences
between Moffitt et al.’s items and our matched items, see Table 1.
Sports Participation. Participation in team sports was measured using a parent-reported
item at each of baseline and 2-year follow-up. At both time points, parents were asked if their
child was currently participating in extracurricular team sports (‘yes’ or ‘no’). Where parents
answered ‘yes’, the child was categorized as a team sports participant at baseline or followup. Individual sports participation was captured by another parent-report item, the phrasing of
which differed slightly at age 4 and 6. To assess children’s participation in individual sports
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at age 4, parents were asked to indicate if their child was currently participating in swimming,
dance, or gymnastics. Where parents answered yes to their child participating in one or more
of these sports, the child was categorised as an individual sport participant. At age 6, parents
were asked to indicate if their child was participating in individual sports (‘yes’ or ‘no’), and
were provided with exemplars (i.e., swimming, tennis, karate, gymnastics). While these
changes in item phrasing potentially capture a greater range of sports than at age 4, rates of
individual sports participation remained relatively stable between age 4 (N = 2548; 56.4and
to age 6 (N = 2355; 55.5%). It thus appears unlikely that the age 6 item was, in terms of
participation, capturing dramatically different forms of sports participation than the age 4
item(s).
To assess change in sports participation from age 4 to 6, we used these data to categorize
children into one of four groups: (1) participating in sports at age 4 and 6 (“maintainers”); (2)
not participating in any sport at age 4 or 6 (“nonparticipants”); (3) participating in sports at
age 4, but not at 6 (“dropouts”); and (4) not participating in sports at age 4, but participating
at age 6 (“commencers”). These categories were created for ‘any sport’, ‘team sport’, and
‘individual sport’ participation.
Background and Demographic Factors. Six variables were also included as potential
demographic predictors: child sex; indigenous status; family income; neighbourhood level
socio-economic position; primary parent’s education; and, the language spoken at home. The
child’s primary parent reported for all variables. Language spoken at home was coded as
“English” or “Other”. Indigenous status was coded as “Indigenous” or “Non-indigenous”.
Consistent with previous work (Magee, Caputi, & Iverson, 2012; Vella & Magee, 2015)
family income was coded using interpretable cut-off criteria: <AUD$1000/week (low);
AUD$1000-$1999/week (medium); >AUD$2000/week (high). From participants’ home
postal code, a measure of neighbourhood socioeconomic position was determined using the
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Socio-Economic Indexes for Areas (SEIFA) Index of Relative Socio-Economic Disadvantage
(ABS, 2008). The primary parent’s self-reported highest level of education was categorised
as “less than high school”, “high school”, or “tertiary” education. Inclusion of demographic
covariates was additionally important because, although the LSAC sample was nationally
representative initially, factors that predicted missing data in Wave 3 included parents: born
in Australia, not Indigenous, having completed high school, and higher SES.
Analytic Strategy
Missing self-regulation data were imputed, within each Wave, for participants with at
least 50% of the items that comprised the self-regulation variable completed (i.e., at least 10
of the 20 items completed). Thus no imputed cases were missing both parent- and educatorreported self-regulation items. As such, missing data (typically teacher-rated data due to nonresponse) were well accounted for by the remaining self-regulation items on which there was
full information. Missing data were imputed using the Expectation-Maximization algorithm
in IBM SPSS statistical software’s (version 19; IBM, Armonk, New York) missing value
analysis. To evaluate whether early sport participation (4-5 years) predicted self-regulation
change two years later, univariate general linear models were conducted with self-regulation
scores at age 6 as the dependent variable, adjusted for self-regulation scores and demographic
variables at age 4. The final sample subjected to these analyses consisted of 3461 participants
with sport participation data and demographics at age 4 and self-regulation data at age 6. To
also evaluate if children’s early self-regulation (4-5 years) predicted change in sports
participation two years later, multinomial logistic regression was conducted with the child’s
sports participation category as the dependent variable. The final sample subjected to these
analyses consisted of 3465 participants with self-regulation and demographics at age 4 and
sport participation at age 6. Initially, analyses were run using the ‘any sport participation’
variable. However, to assess potential differences by type of sport participation, the analyses

SPORTS PARTICIPATION AND SELF-REGULATION

12

were repeated for both team and individual sports separately. Given large differences in sport
participation by sex, we also investigated potential moderating effects for sex, or conducted
additional stratified analyses by sex, where appropriate.
Results
The final sample consisted of a total 4385 participants (51.6% male) aged 4-5 years at
baseline. Of this sample, 2750 (62.7%) were sports participants at baseline. While estimates
of sports participation at this age are not readily available, and estimates necessarily vary by
how questions are posed, this falls within recent estimate ranges of 56% (for 5- to 8-year old
children; ABS, 2012) and 66% (for 5- to 14-year old children; AHKA, 2016). More children
participated in individual sports (n = 2548) than team sports (n = 587). A majority of children
maintained sport participation (n = 2194; 48.5%) relative to those who dropped out (n = 426;
9.4%). A large number of children commenced participation in sports between baseline and
2-year follow up (n = 854; 18.9%), while few children did not participate in sports at either
time point (n = 629; 13.9%). At baseline, self-regulation scores were greater for females than
males (p < .001) and were greater as parental education increased (p < .001). Table 1 gives
estimated marginal means for self-regulation scores by selected demographic variables, as
well as by sport participation status. Sensitivity analyses using non-imputed data confirmed
all patterns of significance found with imputed data. Statistics are thus reported for the full,
imputed dataset.
Sport Participation Predicting Change in Self-Regulation
Any sport participation. After adjusting for covariates, including baseline self-regulation
scores, there was no difference in self-regulation at age 6 between those who participated in
any form of organised sport at age 4 and those who did not (F = 1.58, p = .209, η2 < .01).
Accordingly, there was no interaction between sex and sport on change in self-regulation (F
< 0.01, p = .953, η2 < .01).
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Team sport participation. Similarly, after adjusting for demographics and baseline selfregulation scores, there was no difference in self-regulation at age 6 between those who
participated in team sports at age 4 and those who did not (F = 1.08, p = .300, η2 < .01).
There was no interaction between team sport participation and sex (F = 1.80, p = .180, η2 <
.01).
Individual sport participation. After adjusting for covariates and baseline self-regulation
scores, those who participated in individual sports at age 4 had higher self-regulation scores
at age 6 than those who did not (F = 7.44, p = .006, Mdifference = 0.04, 95% CI [0.01, 0.07]),
although the size of the effect was small (η2 < .01). Again, there was no interaction between
individual sport participation and sex on change in self-regulation (F = 0.56, p = .456, η2 <
.01).
Self-Regulation Predicting Change in Sport Participation
Any sport participation. A multinomial logistic regression showed that, after adjusting
for all covariates, self-regulation scores at age 4 years predicted change in sport participation
between ages 4 and 6 years (χ2 = 465.72, p < .001). Lower levels of self-regulation at age 4
predicted nonparticipation in any sport between the ages of 4 and 6 when compared to those
who dropped out (β = 0.59, Wald = 16.46, p < .001, OR = 1.80, 95 CI [1.36, 2.40]), those
who commenced sport (β = 0.49, Wald = 17.42, p < .001, OR = 1.63, 95% CI [1.30, 2.05]),
and those who maintained their participation (β = 0.85, Wald = 64.93, p < .001, OR = 2.35,
95% CI [1.91, 2.89]). When the sample was stratified by sex, there were no differences in the
pattern of results between boys and girls. Results indicated that with a relative difference of 1
SD less in self-regulation, these children were between 1.6 and 2.3 times more likely to have
never participated in sport.
Team sport participation. After adjusting for all covariates, self-regulation scores at age
4 predicted change in team sport participation between ages 4 and 6 years (χ2 = 575.31, p <
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.001). Specifically, those with higher self-regulation scores at age 4 were more likely to have
maintained participation (β = 0.44, Wald = 12.26, p < .001, OR = 1.55, 95% CI [1.21, 1.99])
and commenced participation (β = 0.40, Wald = 23.69, p < .001, OR = 1.49, 95% CI [1.27,
1.76]) when compared to those who did not participate in sports. There were no differences in
self-regulation between nonparticipants and those who dropped out of sport (β = 0.25, Wald
= 1.69, p = .194, OR = 1.29, 95% CI [0.88, 1.88]). Results indicated that with a relative
difference of 1 SD higher in self-regulation, these children were around 1.5 times more likely
to have maintained or commenced participation in team sports at age 6.
When the sample was stratified by sex, boys with higher self-regulation scores at age 4
were more likely to commence (β = 0.50, Wald = 23.91, p < .001, OR = 1.66, 95% CI [1.35,
2.03]) or maintain participation (β = 0.64, Wald = 20.10, p < .001, OR = 1.91, 95% CI [1.44,
2.53]) in team sport than they were to be nonparticipants. Girls with higher self-regulation
scores at age 4 were more likely to commence team sports participation when compared with
nonparticipants (β = 0.28, Wald = 4.14, p = .042, OR = 1.32, 95% CI [1.01, 1.73]); however,
girls with higher self-regulation scores were no more likely to be maintainers than they were
to be nonparticipants (p = .257).
Individual sport participation. After adjusting for all covariates, self-regulation scores at
age 4 predicted change in individual sport participation between ages 4 and 6 years (χ2 =
451.53, p < .001). Lower levels of self-regulation at age 4 predicted nonparticipation in
individual sports between the ages of 4 and 6 when compared to those who dropped out (β =
0.50, Wald = 20.64, p < .001, OR = 1.65, 95% CI [1.33, 2.05]), those who commenced sport
(β = 0.23, Wald = 4.11, p = .043, OR = 1.25, 95% CI [1.01, 1.56]), and those who were
consistent participants (β = 0.59, Wald = 39.84, p < .001, OR = 1.80, 95% CI [1.50, 2.17]).
Results indicated that with a relative difference of 1 SD less in self-regulation, these children
were between 1.2 and 1.8 times more likely to have never participated in individual sports.
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When the sample was stratified by sex, boys with higher self-regulation scores at age 4
were more likely to maintain participation (β = 0.61, Wald = 25.39, p < .001, OR = 1.83, 95%
CI [1.45, 2.32]) or drop out from individual sports (β = 0.65, Wald = 19.50, p < .001, OR =
1.91, 95% CI [1.43, 2.54]) than they were to be nonparticipants. Girls with higher selfregulation at age four were more likely to be participants than nonparticipants in individual
sports (β = 0.55, Wald = 13.56, p < .001, OR = 1.74, 95% CI [1.30, 2.34]); however, girls
with higher self-regulation were no more likely to drop out of individual sports than to be
nonparticipants (p = .065).
Discussion
Given the potential for sports participation to enhance self-regulation in young children,
the current study sought to examine the bi-directional associations between these variables.
Results of this study partially supported previous speculations, as participation in individual
sports – but not team sports – weakly but significantly predicted positive change in children’s
self-regulation. Further clarifying this association, the current study showed that better selfregulators were more likely to be enrolled in sports at some stage in the pre-school and early
elementary school period. This tended to be the case whether children maintained their sports
participation or commenced later, and even if they dropped out of initial sports participation
(except for team sports, where dropouts had similarly low self-regulation as nonparticipants).
It was also notable that, despite clear differences between boys and girls in self-regulation
and sports participation, there were few differences in longitudinal associations of sports on
self-regulation, or self-regulation on sports participation. Our results suggest that particular
types of sport may provide some limited self-regulatory benefits for young children, while it
is more commonly those children who are higher in self-regulation that are engaging in these
sports.
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The finding that certain types of sports might have self-regulatory benefits is consistent
with theoretical and preliminary empirical accounts of the relationship between sports and
self-regulation. That is, it has been speculated that sports may be particularly well suited to
provide qualities essential for EF, and thereby self-regulatory improvement. This includes an
appropriate but increasing and sustained EF challenge, and minimizing those factors that can
undermine successful self-regulation (Diamond & Ling, 2016). In the current study there was
no support for an overall association between team sports and subsequent self-regulation, and
only limited evidence for individual sports overall being associated with improvement in selfregulation. Despite the individual sports association being weak, it is directionally consistent
with preliminary evidence suggesting an effect of at least some forms of individual sports on
development of cognitive control. Specifically, previous research has shown a positive effect
of individual sports, such as Tae-Kwon Do, on early EFs and self-regulated behaviour (Lakes
& Hoyt, 2004). These studies have tended to evaluate brief interventions, however, and acute
and short-term outcomes of individual sports. At the same time, they have isolated particular
forms of individual sport that may have more pronounced self-regulatory effects. Collapsing
potentially more- and less-EF-promoting individual sports in the current study thus may have
mitigated this association. Nevertheless, that an association was present is at least suggestive
that previously suggested self-regulatory effects of some individual sports may persist over a
more prolonged period of time.
In contrast, the current results contradict prominent hypotheses and preliminary evidence
suggesting that team sports might also enhance self-regulatory abilities. For instance, Chang,
Tsai, and Chen (2013) found inhibition gains in kindergarten-aged children after an 8-week
soccer intervention (however, the strength of these findings is mitigated by lack of a control
group). There is also evidence that participation in open-skill sports may be EF-protective for
athletes with disabilities characterized by EF impairment (Di Russo et al., 2010). Our results

SPORTS PARTICIPATION AND SELF-REGULATION

17

indicate that, at least in this pre-school to early-elementary period, participation in any form
of team sport was not associated with self-regulatory improvements. While contrary to our
hypotheses, this is compatible with suggestions that EF and self-regulatory improvements
require a maintained focus and control of attention (Diamond & Ling, 2016). Considering
sports activities most common among young children, it may be that these conditions are
more likely to be met in the course of individual rather than team sports. That is, within the
context of individual sports, young children may have less opportunity to ‘switch off’, may
have a greater intra-personal orientation, and may receive more assistance from adults (e.g.,
parents, coaches, teachers) to help them direct and maintain their limited executive resources.
At the same time, the current results do not preclude the possibility that particular team
sports may indeed provide self-regulatory benefits at this young age, which were mitigated
by inclusion with team sports that are less beneficial for self-regulation. Further research that
separates the type, frequency, and number of sports played is required to further investigate
this possibility. Similarly, the current results do not preclude positive self-regulatory effects
of team sports in later childhood, as an increasing shift to introduce more complex nuances of
sport might tax and continue to challenge those cognitive components underlying successful
self-regulation. That is, players must: hold in mind rules and strategies; inhibit the impulse to
retain the ball without passing; adapt to ever-changing game demands; and, when plans fail,
think flexibly to find a solution. As such, team sports in later childhood may introduce more
of the challenge necessary to generate self-regulatory benefits.
Another possible explanation is that active children also tend to have supportive families
(Kremarik, 2000) and thus it may not be sports per se, but high levels of parental engagement
that increase both sports participation and self-regulation. Further, team sports participation at
an early age is largely parent-driven (children may make the request, but participation will be
largely parent-initiated or -influenced) (Howard & Madrigal, 1990), as is a high-quality home
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learning environment that promotes self-regulatory development (Melhuish et al., 2015). Yet,
the current data do not support this proposition as constituted. That is, self-regulatory benefits
were not found amongst team sports participants who, one may presume, had similarly active
and supportive families. As such, it is likely that the self-regulatory benefits of participation
in individual sports, while limited in this study, are a function of particular characteristics of
participation in those activities. As one example, an increased focus on turn-taking and intrapersonal control during individual sports, relative to team sports, may be beneficial for early
development of self-regulation. Alternatively, it is also possible that families who enroll their
child in individual sports might differ from those who enroll their child in team sports (e.g.,
recreational soccer vs. personal tennis lessons). As the current data are unable to evaluate this
proposition, further research is required to evaluate this possibility.
Fewer studies have investigated the reverse directionality, or reciprocal nature, of the
association between sports participation and self-regulation. What research exists has largely
examined associations of EFs and ‘elite-ness’ in sport, usually among adults, indicating that
those with better EFs are more likely to excel in sports relative to lower-EF participants (e.g.,
Vestberg et al., 2012; Voss et al., 2009). Yet, when reporting these results, the researchers
noted their inability to determine whether high-EF individuals were more likely to become
athletes and/or their EFs improved as a result of sports participation. Among slightly older
children, there is evidence that teacher-rated self-regulation (i.e., attentional and emotional
control) longitudinally predicts subsequent participation in sports (Piché et al., 2012). Our
results extend this finding to young children, and comparison of team vs. individual sport,
indicating an association of self-regulation with sports participation two years later. That is,
children low in self-regulation tended to be less likely to engage in individual sports – and
this finding was largely consistent for both boys and girls. Further, those high in early selfregulation were more likely to commence or maintain participation in team sports. Given the
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established health and development benefits of children’s participation in youth sports (Eime
et al., 2013; Fraser-Thomas et al., 2005), these findings suggest that targeted intervention
approaches are needed to engage and support those with low self-regulation in high quality
youth sports programs.
It is noted that this investigation was limited by available LSAC data. Specifically, child
self-regulation was indexed by parent-, educator-, and observer-report rather than direct child
assessment. However, this multi-source index has been successfully used as a reliable and
robust predictor of a range of real-world outcomes in prior research, showing the ability of
this early self-regulation factor to predict academic outcomes and unhealthy lifestyle choices
in adolescence (Authors, 2017), as well as health, wealth, and criminality well into adulthood
(Moffitt et al., 2011). While this conceptualization and operationalization of self-regulation is
conceptually similar to some construals of temperament and social-behavioural development,
recent theorizing positions self-regulation as contributing to (rather than synonymous with)
these aspects of development (e.g., Rothbart, Ellis, & Posner, 2004). Sport participation data
was also limited to parent-report regarding participation in individual and team sports, but not
the specific type or extent of participation. Further research is thus required to evaluate the
impact of different sports on self-regulation, to identify characteristics that are essential for
self-regulatory benefits. Research should also identify whether particular sports might have
greater barriers to participation amongst those low in self-regulation, and how to address
these barriers.
Conclusion
Our data on early childhood participation in individual and team sports, which is likely to
capture the earliest point of participation, provides new insight into bidirectional associations
between sports participation and self-regulation. Specifically, young children participating in
individual sports showed slightly higher levels of self-regulation two years later, yet children
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with low self-regulation were less likely to participate in these sports. These results suggest
that sports participation may both influence, and be influenced by, early self-regulation. The
different findings for individual and team sports serve as a foundation and stimulus for new
research to further clarify how early and later-life sports participation might influence selfregulatory development. Implications of these findings are significant given the health and
developmental benefits of engaging in youth sport, and the established effects of early selfregulation on health, wealth, and pro-social outcomes well into adulthood. Targeted youth
sports programs thus may be an engaging form of intervention for children who are low in
self-regulation; however, such programs need to be made attractive and accessible to these
(and all) children.
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Table 1
Self-Regulation Item Correspondences between Moffitt et al. (2011) and Current Study
Factor
Impulsive
Aggression

Moffitt et al. (2011) items
Flies off handle P,T
Fights P,T
Requires attention O

Hyperactivity

Runs and jumps about P,T
Cannot settle P,T, restless O
“On the go”, “driven by a motor” P,T
Difficulty sitting still P,T
Has short attention span P,T

Lack of
Persistence
& Inattention

Fails to finish tasks P,T, trouble sticking
to a task S
Difficulty sticking to activity P,T, brief
attention to task O
Lacks persistence in reaching goals O
Easily distracted P,T, difficulty paying
attention S

Corresponding LSAC items
Often has temper tantrums/hot tempers P,T
Often fights with other children or bullies
them P,T
Often argumentative with adults P,T
Restless, overactive, cannot stay still for
long P,T
Constantly fidgeting or squirming P,T
If this child is upset, it is hard to comfort
him/her P,T
The child likes to complete one task or
activity before going on to the next
(reversed) P,T
Sees takes through to the end, good
attention span (reversed) P,T
The child stays with an activity (e.g.,
puzzle, construction, kit, reading) for a
long time (reversed) P,T
Easily distracted, concentration wanders
P,T,O

Impulsivity

Acts before thinking P,T, impulsive O
Has difficulty awaiting turn P,T
Sits excessively between activities P,T
Difficulty waiting turn S
Talking while others are still talking S
Low frustration tolerance O

Can stop and think things out before
acting (reversed) P,T
Shares readily with other children
(reversed) P,T
Degree of negative mood (withdrawn,
uncooperative, sulky, seeming upset,
angry) to interview O
Note. Factor names parallel those adopted by Moffitt et al. (2011). Notation following items indicates
the source of the data. P parent rating. T teacher rating. O observer rating. S self-rating.
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Table 2
Adjusted mean self-regulation scores stratified by demographic variables and sports
participation.
N
4385

Mean Self-Regulation Score (95% CI)
Age 4
Age 6
0.006 (-0.002, 0.13)
0.010 (0.002, 0.019)

Total Sample
Sex
Male
2178
-0.100 (-0.111, -0.090)
-0.120 (-0.132, -0.108)
Female
2055
0.120 (0.110, 0.129)
0.149 (0.140, 0.160)
Primary parent education
Less than High School
450
-0.094 (-0.114, -0.075)
-0.110 (-0.130, -0.090)
High School
1301
-0.058 (-0.071, -0.045)
-0.047 (-0.061, -0.032)
Tertiary
2481
0.056 (0.046, 0.066)
0.059 (0.048, 0.071)
Time 1 sport participation
No
1635
-0.087 (-0.218, 0.044)
0.041 (-0.071, 0.152)
Yes
2750
0.034 (-0.097, 0.166)
0.060 (-0.052, 0.172)
Time 1 team sport participation
No
3798
-0.038 (-0.169, 0.094)
0.053 (-0.058, 0.164)
Yes
587
0.008 (-0.130, 0.145)
0.031 (-0.85, 0.148)
Time 1 individual sport participation
No
1837
-0.072 (-0.203, 0.060)
0.034 (-0.077, 0.146)
Yes
2548
0.040 (-0.092, 0.172)
0.075 (-0.037, 0.188)
Sport status time 1 to time 2
Nonparticipant
629
-0.153 (-0.161, -0.145)
-0.144 (-0.149, -0.138)
Dropout
426
0.040 (0.036, 0.045)
0.002 (-0.004, 0.008)
Commencer
854
-0.067 (-0.076, -0.059)
-0.049 (-0.056, -0.042)
Participant
2194
0.067 (0.060, 0.074)
0.073 (0.065, 0.081)
Team sport status time 1 to time 2
Nonparticipant
2170
0.002 (-0.005, 0.009)
0.010 (0.003, 0.174)
Dropout
152
-0.010 (-0.010, -0.010)
-0.064 (-0.064, -0.064)
Commencer
1378
0.016 (0.010, 0.023)
0.030 (0.022, 0.037)
Participant
403
-0.002 (-0.011, 0.007)
-0.035 (-0.046, -0.025)
Individual sport status time 1 to time 2
Nonparticipant
1048
-0.122 (-0.130, -0.113)
-0.137, (-0.143, -0.130)
Dropout
750
0.048 (0.041, 0.054)
0.037 (0.030, 0.043)
Commencer
625
-0.053 (-0.962, -0.044)
-0.034 (-0.043, -0.027)
Participant
1680
0.082 (0.074, 0.090)
0.098 (0.089, 0.107)
Note. Not all children in each category have self-regulation data at both time points. Total sample
sizes are reported.

